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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
08/04/2008 has been entered. 

Response to Amendment 

2. The amendment filed on 07/23/2008 is entered and acknowledged by the 
Examiner. Claims 1-7, 9-12, and 14-20 are currently pending in the instant application. 
Claims 8, 13, and 21-22 have been canceled. 

Information Disclosure Statement 

3. The information disclosure statement (IDS) submitted on 05/09/2008 has been 
considered. An initialed copy accompanies this Office Action. 



Claim Objections 
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4. Claims 1 9 and 20 are objected to because of the following informalities: Claims 
19 and 20 are improperly dependent on a cancel claim 13. Applicant is required to 
cancel the claim(s), or amend the claim(s) to place the claim(s) in proper dependent 
form, or rewrite the claim(s) in independent form. 

5. To advance prosecution, the subject matter of claim 1 9 will be rejected on the 
same grounds as claims 5, 15, and 17 since the instant claims contain similar 
limitations. The subject matter of claim 20 will be rejected on the same grounds as 
claims 6, 16, and 18 since the instant claims contain similar limitations. 

Claim Rejections - 35 USC § 103 

6. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

7. Claims 1 , 3-7, 9, 1 5-16, and 1 9-20 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Fukuoka et al. (U.S. Pat. 4,894,184 hereinafter, "Fukuoka") in view of 
Siuta (U.S. Pat. 4,594,181 hereinafter, "Siuta"). 

With respect to instant claims 1 , 5-7, 9, 15-16, and 19-20, Fukuoka teaches a 
low-temperature conductive paste comprises of 50 to 95 wt.% of a conductive powder 
selected from a copper powder, copper alloy powder or copper oxide powder and 5 to 
50 wt. % of a glass powder (i.e. glass frit) having a softening point of 300°C to 600°C 
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dispersed in an organic vehicle (Col. 2, lines 23-33). The lower limit of Fukuoka's 
softening point (300°) is readable on the claimed softening point. Fukuoka discloses the 
said copper oxide powder contains an oxide film on the surface of the metal powder 
(Col. 2, lines 48-49). The said conductive paste is used for connecting circuits on 
insulating boards such as ceramic boards (Col. 1, lines 12-25 and Col. 2, lines 15-23). 

The difference between the instant invention and Fukuoka disclosure is that 
Fukuoka does not suggest a metal powder (e.g. copper) having an oxide of at least one 
of Al, Si, Zr, Ni, Ti, Nb, Mn, and Mg disposed on the surface of the metal powder. 

However, Siuta teaches a metal oxide-coated copper powder that is useful in 
conductor paste in laminated multilayer structures. The said metal oxide may be 
selected from the oxides of Si, Ti, Ce, Zr, Al, Ba, Li, Sr, La, Mg, Ca, V, Ta and the 
mixtures thereof (Col. 4, lines 11-13). The disclosure of Al oxide and Zr oxide are 
readable on the claimed alumina and zirconia inorganic components. In one 
embodiment, Siuta discloses copper alloy particle such as Cu/Cd, Cu/Cr, Cu/Ti and 
Cu/Cr is also useful as conductor (Col. 6, lines 14, 20). The said powder having an 
average particle size of 1-5 microns (Col. 5, lines 24). Siuta teaches the metal oxide- 
coated provide the copper powder with improve shrinkage characteristics and increase 
sintering temperature (Col. 2, lines 42-54). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the low-temperature conductive paste of 
Fukuoka by coating the copper powder of Fukuoka with the metal oxide layer as 
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suggested by Siuta in order to improve shrinkage characteristics and increase sintering 
temperature of copper powder in the conductive paste composition. 

Regarding claim 3, at column 3 lines 34-35 Fukuoka discloses a glass frit having 
a softening point within the claimed range. Therefore, one of ordinary skill in the art 
would have had a reasonable expectation that the glass frit of Fukuoka will have a 
similar viscosity as claimed because the flowability and viscosity of the glass frit is 
directly related to its softening point. Thus, glass frit of Fukuoka is considered to read 
on the instant claim. The burden is upon the applicant to prove otherwise. In re 
Fitzgerald, 205 USPQ 594. 

Regarding claim 4, Fukuoka teaches a metal oxide-coated copper powder 
wherein the copper powder may be coated with a metal oxide (Col. 4, lines 11-13 and 
Claim 2) or copper-containing powder where metal such as Ag, Sn, and the mixture of 
said metal coat the copper powder (Col. 6, lines 18-19 and Clim3). Fukuoka teaches 
also teaches the content of coated layer (e.g. Ag) ranges from 0.05 to 50 wt. % of the 
alloy powder (Cu-Ag) (Col. 4, lines 2-6). In other words, the content of coating on the 
surface of a copper particle is 0.05 to 50 wt. % of the alloy powder. Therefore, the 
metal oxide-coated copper powder of Fukuoka is considered to have a metal oxide layer 
(inorganic component) in the range of 0.05 to 50 wt. % because Fukuoka teaches a 
copper powder coated with a layer of metal oxide or metal within said range. 
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8. Claims 1, 3, 5-7, 9, 15-16, and 19-20 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Yoshihara et al. (JP Pub. 62-022868 hereinafter, "Yoshihara") 
in view of Siuta (U.S. Pat. 4,594,1 81 ). 

With respect to claims 1, 5-7, 9, 15-16, and 19-20, Yoshihara teaches an 
electrically conductive paste composition comprising of 90 to 97.5 Wt. % of Cu powder 
having a particle size of 0.3-1 .5 microns; 1 .5 to 2.0 wt. % of glass frit having a softening 
point of 250°C to 400°C; 1 to 6 wt. % of V 2 0 5 having a particle size of 2 microns or 
below. The 100 wt. % of the said paste is mixed with 12 to 16 wt. % of organic vehicle 
(Abstract). 

The difference between the instant invention and Yoshihara disclosure is that 
Yoshihara does not suggest a metal powder (e.g. copper) having an oxide of at least 
one of Al, Si, Zr, Ni, Ti, Nb, Mn, and Mg disposed on the surface of the metal powder. 

However, Siuta teaches a metal oxide-coated copper powder that is useful in 
conductor paste in laminated multilayer structures. The said metal oxide may be 
selected from the oxides of Si, Ti, Ce, Zr, Al, Ba, Li, Sr, La, Mg, Ca, V, Ta and the 
mixtures thereof (Col. 4, lines 11-13). The disclosure of Al oxide and Zr oxide are 
readable on the claimed alumina and zirconia inorganic components. Siuta teaches the 
said powder having an average particle size of 1-5 microns (Col. 5, lines 24). Siuta also 
teaches the metal oxide-coated provide the copper powder with improve shrinkage 
characteristics and increase sintering temperature (Col. 2, lines 42-54). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the electrically conductive paste of Yoshihara by 
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substituting the copper powder of Yoshihara with the metal oxide coated copper powder 
of Siuta in order to improve shrinkage characteristics and increase sintering 
temperature of copper powder in the conductive paste composition because such 
substitution is suggested by the prior art. 

Regarding claim 3, Yoshihara discloses a glass frit having a softening point 
overlapping the claimed range. Therefore, one of ordinary skill in the art would have 
had a reasonable expectation that the glass frit of Yoshihara will have a similar viscosity 
as claimed because the flowability and viscosity of the glass frit is directly related to its 
softening point. Thus, glass frit of Yoshihara is considered to read on the instant claim. 
The burden is upon the applicant to prove otherwise. In re Fitzgerald, 205 USPQ 594. 

9. Claims 2, 10-12, 14, and 17-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fukuoka (U.S. Pat. 4,894,184) in view of Siuta (U.S. Pat. 4,594,181) 
as applied to the above claims, and further in view of Hayakawa et al. (U.S. Pub. 
2004/0144962 A1 hereinafter, "Hayakawa"). 

Fukuoka and Siuta are relied upon as set forth above. With respect to instant 
claims 2,11-12,1 4, and 1 7-20, Naito does not disclose a glass frit having a softening 
point of 650°C to 850°C. 

In analogous art of electrically conductive paste composition, Hayakawa teaches 
electrically conductive paste comprising of 5 to 20 wt. % of glass frit [0015] having a 
softening point of 530°C to 650°C [0010] and metal particles selected from copper, 
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nickel, copper-nickel alloy having an average particle size of 0.5 to 30 microns [0019]. 
The content of metal particles and glass frit ranges from 55 to 85 wt. % [0015]. The 
upper limit of softening point of Hayakawa glass frit overlaps with the claimed glass frit 
softening point (650°C to 850°C). The said paste also contains 10 to 35 wt. % of an 
organic medium (i.e. organic vehicle) [0020]. 

Hayakawa teaches electrically conductive paste comprising of similar ingredients 
within similar proportions as the electrically conductive paste of Fukuoka in view of 
Siuta. Thus, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the composition of Fukuoka in view of Siuta to include a 
glass frit having a softening point of 650°C as suggested by Hayakawa. 

Regarding claim 10, Hayakawa discloses a glass frit having a softening point 
overlapping the claimed range. Therefore, one of ordinary skill in the art would have 
had a reasonable expectation that the glass frit of Hayakawa will have a similar viscosity 
as claimed because the flowability and viscosity of the glass frit is directly related to its 
softening point. Thus, glass frit of Hayakawa is considered to read on the instant claim. 
The burden is upon the applicant to prove otherwise. In re Fitzgerald, 205 USPQ 594. 

Response to Arguments 

10. Applicant's arguments with respect to claims 1-7, 9-12, and 14-20 have been 
considered but are moot in view of the new ground(s) of rejection. 
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Conclusion 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KHANH T. NGUYEN whose telephone number is 
(571)272-8082. The examiner can normally be reached on Monday-Friday 8:00-5:00 
EST PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Randy Gulakowski can be reached on (571) 272-1302. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/KTN/ 
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08/20/2008 

/DOUGLAS MCGINTY/ 
Primary Examiner, Art Unit 1796 



